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DETAILED ACTION 



Claim Rejections - 35 USC § 103 



1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



3. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over NOSE 
[US Patent Application 2002/0163490 A1] in view of prior art taught by NOSE. 



As for claim 1 , NOSE teaches prior art in which a data driver of a display 
[Fig. 10 illustrates an LCD display driver] 



forming an image frame by sequentially scanning horizontal lines 
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[Fig. 12 illustrates the horizontal scanning of image data corresponding to the primary 
colors, red, green and blue], 

the data driver comprising: 

a shift register receiving image data of three primary colors in serial and 
outputting the image data of the three primary colors in parallel within each 
of scan durations of the horizontal lines 

[Fig. 11 "shift register section" 163 and "data register section" 164 hold image 
data for red, green and blue channels simultaneously; 

NOSE cites, "6 bits of R-color gray-scale data DR, 6 bits of G-color gray-scale 
data DG, and 6 bits of B-color gray-scale data DB all being fed from the display 
control circuit 13 are held, in parallel, in a data register section 164 being 
controlled by an output, which is controlled by a horizontal start pulse HSP and a 
clock signal HCK, fed at each stage in a shift register section 163" page 2, 
paragraph 12, lines 1 -7]; 

a sample and hold register acquiring the image data from the shift register 
[Fig. 11 "data register section" 164 and "latch section" 165 correspond to the 
"sample and hold register"; 
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NOSE teaches, "The ... gray-scale data DR, DG, and DB" (which are not the 
same as DR, DG and DB shown in Fig. 3) "being held in parallel in the data 
register section 164 are transferred collectively to a latch section 165 by a latch 
signal STB and then are latched therein"; page 2, paragraph 12, lines 7-11]; 

three digital-to-analog converters for gamma calibration, receiving the 
image data of the three primary colors from the sample and hold register 

[Fig. 11 "DAC" 162 is a digital-to-analog converter which receives the image data 
from the sample-and-hold register ("data register section" 164 and "latch section" 
165) after the data is passed through a "level shift section 166" [page 2, 
paragraph 12, lines 12 - 13]. 

Although shown as one digital-to-analog converter (for all three primary colors - 
red, green and blue), configuring three separate analog-to-digital converters, one 
for each primary color, is equivalent]; 

and three buffers respectively receiving the calibrated image signals of the 
three primary colors from the three digital-to-analog converters, in the 
sequence of the primary colors 

[Fig. 11 "voltage followers" F1, F2 F1920 are the separate buffers for each 

color (red, green, blue) pixel (in a horizontal scan). NOSE cites, "Fig. 1 1 shows 
an example in which voltages corresponding to the gray-scale data are output to 
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1920 pieces of the pixel electrodes 123 corresponding to 640 pieces of color 
pixels arranged in a horizontal direction in a liquid crystal panel 12"; page 2, 
paragraph 11, lines 3-7. 

Although shown as 1920 separate buffers (one for each color pixel), partitioning 
these 1920 separate buffers as three groups of buffers, one for each primary 
color, is equivalent]. 

However, with respect to the embodiment of the invention for this immediate claim, 

NOSE does not specifically teach limitations 

a gamma multiplexer outputting gamma reference voltages for the three 
primary colors in a sequence of the primary colors within each of the scan 
durations of the horizontal lines ; 

and 

three digital-to-analog converters for gamma calibration, receiving the 
image data of the three primary colors from the sample and hold register 
with the gamma reference voltages for the three primary colors from the 
gamma multiplexer , and outputting calibrated image signals of the three 
primary colors, respectively; 



Application/Control Number: 10/623,645 Page 6 

Art Unit: 2625 

However, according to NOSE's first embodiment shown in Fig. 3, NOSE teaches a 
a gamma multiplexer outputting gamma reference voltages for the three 
primary colors in a sequence of the primary colors within each of the scan 
durations of the horizontal lines : 

Fig. 3 "RGB switching reference gray-scale voltage producing circuit" 4 contains a 
multiplexer consisting of multiplexers M1, M2, M10 which is controlled by a common 
signal SL. 

NOSE cites," voltages obtained by selecting from voltages VOR, VOG, VOB, V9R, 
V9G, and V9B which are obtained by dividing a reference voltage Vref using a voltage 
dividing circuit for a R color (DR), a voltage dividing circuit for a G color (DG), and a 
voltage dividing circuit for a B color (DB), respectively, for every color of the R, G, and B 
colors in accordance with a selection control signal SL using MPXs (multiplexers) M1, 
M2, M9, and M10, are output, through voltage followers B1, B2, B9, and B10, as 
reference gray-scale voltages V0.V1.V1,..., V8, and V9"; page 6, paragraph 82, lines 
2 - 12. "Each of the MPXs M1, M2, M9, and M10 selects a corresponding voltage in 
response to the selection control signal SL being output in synchronization with the 
selection of the scanning line 21 for each of the R, G, and B colors and outputs it as the 
reference gray-scale voltage to the signal line driving circuit 6"; page 6, paragraph 82, 
lines 15-20. 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine NOSE's teachings of a " gamma multiplexer" or "RGB switching 
reference gray-scale voltage producing circuit" with the prior art taught by NOSE if the 
timing requirements necessitated simultaneous driving of the primary colors - red, 
green and blue. 

With the substitution of the "RGB switching reference gray-scale voltage producing 
circuit" shown in Fig. 3 (reference number 4) in place of the "reference gray-scale 
voltage producing circuit" shown in Fig. 11 (reference number 14), it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to provide 
gamma reference voltages for the three primary colors from the gamma 
multiplexer . 

4. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over NOSE 
[US Patent Application 2002/0163490 A1] in view of ZAVRACKY [US Patent 
Application 2001/0054989 A1] and in view of prior art taught by NOSE. 

As for claim 2, NOSE teaches prior art in which a data driver of a display 
[Fig. 10 illustrates an LCD display driver] 

forming an image frame by sequentially scanning horizontal lines 
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[Fig. 12 illustrates the horizontal scanning of image data corresponding to the primary 
colors, red, green and blue], 

the data driver comprising: 

a shift register receiving image data of three primary colors in serial and 
outputting the image data of the three primary colors in parallel within each 
of scan durations of the horizontal lines 

[Fig. 11 "shift register section" 163 and "data register section" 164 hold image 
data for red, green and blue channels simultaneously; 

NOSE cites, "6 bits of R-color gray-scale data DR, 6 bits of G-color gray-scale 
data DG, and 6 bits of B-color gray-scale data DB all being fed from the display 
control circuit 13 are held, in parallel, in a data register section 164 being 
controlled by an output, which is controlled by a horizontal start pulse HSP and a 
clock signal HCK, fed at each stage in a shift register section 163" page 2, 
paragraph 12, lines 1 -7]; 

a sample and hold register acquiring the image data of the three primary 
colors from the shift register 

[Fig. 11 "data register section" 164 and "latch section" 165 correspond to the 
"sample and hold register"; 
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NOSE teaches, "The ... gray-scale data DR, DG, and DB" (which are not the 
same as DR, DG and DB shown in Fig. 3) "being held in parallel in the data 
register section 164 are transferred collectively to a latch section 165 by a latch 
signal STB and then are latched therein"; page 2, paragraph 12, lines 7-11]; 



However, with respect to the embodiment of the invention for this claim, NOSE does not 

specifically teach limitations 

[1] a first multiplexer receiving the image data of the three primary colors 
from the sample and hold register and outputting them in a seguence of the 
primary colors within each of the scan durations of the horizontal lines : 

[2] a second multiplexer outputting gamma reference voltages for the three 
primary colors in the seguence of the primary colors within each of the 
scan durations of the horizontal lines ; 



[3] a digital-to-analog converter for gamma calibration, receiving the image 
data from the first multiplexer and the gamma reference voltages from 



the second multiplexer , and outputting calibrated image signals of the 
three primary colors; 
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and [4] a buffer receiving the calibrated image signals from the digital-to- 
analog converter and outputting the calibrated image signals in the 
sequence of the primary colors; 

Regarding limitation [1], ZAVRACKY teaches a method of multiplexing the "image data 
of the three primary colors". From Fig. 15A, ZAVRACKY teaches, "The 8-bit output 
from the multiplexers 730R, 730G, 730B are received by a 3:1 RGB multiplexer 740. 
The three colors are time sequenced by the RGB multiplexer 740 to yield a 24-bit digital 
signal"; page 9, paragraph 123, lines 3-6. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the teachings of ZAVRACKY with those of NOSE by adding a 
" first multiplexer receiving the image data of the three primary colors " from the 
sample and hold register as this would reduce the number of "digital-to-analog" and 
"buffer" functional blocks resulting in lower hardware cost. 

Regarding limitation [2], according to NOSE's first embodiment shown in Fig. 3, NOSE 
teaches 

a second multiplexer outputting gamma reference voltages for the three 
primary colors in the sequence of the primary colors within each of the 
scan durations of the horizontal lines ; 
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Fig. 3 "RGB switching reference gray-scale voltage producing circuit" 4 contains a 

multiplexer consisting of multiplexers M1, M2 M10 which is controlled by a common 

signal SL. 

NOSE cites," voltages obtained by selecting from voltages VOR, VOG, VOB, V9R, 
V9G, and V9B which are obtained by dividing a reference voltage V RE f using a voltage 
dividing circuit for a R color (DR), a voltage dividing circuit for a G color (DG), and a 
voltage dividing circuit for a B color (DB), respectively, for every color of the R, G, and B 
colors in accordance with a selection control signal SL using MPXs (multiplexers) M1, 

M2 M9, and M10, are output, through voltage followers B1, B2, B9, and B10, as 

reference gray-scale voltages V0, V1 , V1 V8, and V9"; page 6, paragraph 82, lines 

2 - 12. "Each of the MPXs M1, M2 M9, and M10 selects a corresponding voltage in 

response to the selection control signal SL being output in synchronization with the 
selection of the scanning line 21 for each of the R, G, and B colors and outputs it as the 
reference gray-scale voltage to the signal line driving circuit 6"; page 6, paragraph 82, 
lines 15-20. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine NOSE's teachings of a " gamma multiplexer" or "RGB switching 
reference gray-scale voltage producing circuit" with the teachings of ZAVRACKY (i.e., 
the addition of a multiplexer between the sample-and-hold register and digital-to-analog 
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converter) and the prior art taught by NOSE so as to reduce the number of "digital-to- 
analog" and "buffer" functional blocks resulting in lower hardware cost. 

Regarding limitation [3], according to NOSE's first embodiment shown in Fig. 3, NOSE 
teaches 

a digital-to-analog converter for gamma calibration, receiving the image 
data from the first multiplexer and the gamma reference voltages from 
the second multiplexer , and outputting calibrated image signals of the 
three primary colors; 

Fig. 3 "DAC" 62 is a digital-to-analog converter which receives the image data from the 
sample-and-hold register ("data register section" 64 and "latch section" 65) after the 
data is passed through a "level shift section 66" [page 6, paragraph 83, lines 14- 15]. 
The DAC reference voltage, for each of the three primary colors - red, green, and blue, 
is provided through multiplexer 61. "Gray-scale data D1, D2, and D3 having been 
transferred to the DAC 62 undergo the gamma correction based on the set of the 
reference gray-scale voltages V0 to V4 and the set of the reference gray-scale voltages 
V5 to V9 fed from the MPX 61 , and at the same time, causes a D/A converted signal 
voltage to be generated which is output through the voltage followers F1 , F2, F639, 
and F640 to each of the corresponding signal lines 22"; page 6, paragraph 83, line 15 
- page 7, paragraph 83, line (starting on page 7) 6. 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine NOSE's teachings of a " digital-to-analog converter for gamma 
calibration " with the teachings of ZAVRACKY (i.e., the addition of a multiplexer 
between the sample-and-hold register and digital-to-analog converter) and the prior art 
taught by NOSE so as to reduce the number of "digital-to-analog" and "buffer" functional 
blocks resulting in lower hardware cost. 

Regarding limitation [4], according to NOSE's first embodiment shown in Fig. 3, NOSE 
teaches 

a buffer receiving the calibrated image signals from the digital -to- analog 
converter and outoutting the calibrated image signals in the sequence of 
the primary colors; 

Fig. 3 "voltage followers" F1, F2 F640 correspond to the "buffer receiving the 

calibrated image signals from the digital-to-analog converter". 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine NOSE's teachings of a " buffer receiving the calibrated image 
signals from the digital-to-analog converter " with the teachings of ZAVRACKY (i.e., 
the addition of a multiplexer between the sample-and-hold register and digital-to-analog 
converter) and the prior art taught by NOSE so as to reduce the number of "digital-to- 
analog" and "buffer" functional blocks resulting in lower hardware cost. 
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Response to Arguments 

1 . Applicant's arguments filed 2/6/2008 have been fully considered but they are not 
persuasive. 

With respect to applicant's argument that NOSE does not teach, disclose or suggest 
a shift register receiving image data of three primary colors in serial and 
outouttino the image data of the three primary colors in parallel within each of 
scan durations of the horizontal lines 

has been considered. 

In reply: 

In addition to disclosing that the data register section 164 outputs the RGB data 
in parallel to the latch section 165 , NOSE teaches that the "data register section 
164" is controlled by an output of the "shift register section 163". The output of 
the shift register section 163 is controlled by a horizontal start pulse HSP and a 
clock signal HCK"; page 2, paragraph 12, lines 1-7. 

As noted in this and the previous action, the instant application's 
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shift register receiving image data of three primary colors in serial and 
outputting the image data of the three primary colors in parallel within each 
of scan durations of the horizontal lines 

corresponds to the "shift register section" 163 and "data register section" 164 
shown in Fig. 11. The "shift register section" produces "tinned outputs" based on 
the "clock signal HCK" and the "horizontal start pulse HSP". A single "tinned 
output" causes the "data register section" to store a pixel's corresponding bits DR 
(6 bits for red), DG (6 bits for green) and DB (6 bits for blue). Since a single 
"timed output" occurs for every period of clock signal HCK, RGB data for all 1920 
(i.e., 3 x 640) pixels is eventually stored in the "data register section". 

In this way, the serial data streams DR[0:5], DG[0:5] and DB[0:5] are shifted 
into the "data register section ". (Please note that each DR[0:5], DG[0:5] and 
DB[0:5] may be considered as a separate serial data bus with each of the 6 
signals contained within each serial data bus as a serial data line .) Once all RGB 
data for an entire horizontal line has been shifted serially into the "data register 
section", it is transferred in parallel to the "latch section" 165. Once all RGB data 
for an entire horizontal line has been latched in the "latch section", the process of 
shifting the next horizontal line can begin while the latched RGB data for the 
present horizontal line is "level-shifted", converted to analog and displayed. 
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Conclusion 

2. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Peter L. Cheng whose telephone number is 571-270- 
3007. The examiner can normally be reached on MONDAY - FRIDAY, 8:30 AM - 6:00 
PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, King Y. Poon can be reached on 571-272-7440. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/King Y. Poon/ 

Supervisory Patent Examiner, Art Unit 2625 
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